INTRODUCTION
The treatment goals for femoral neck fractures are early return to a satisfactory functional status and minimisation of mortality, morbidity, and the need for re-operation. Management of intracapsular femoral neck fractures in active elderly patients is controversial. 1 There is no consensus on the treatment of choice with respect to internal fixation, unipolar or bipolar hemiarthroplasty, and total hip replacement. 1 The Scottish intercollegiate guidelines recommend cemented unipolar hemiarthroplasty. 2 Active elderly patients (aged 70-90 years) with femoral neck fractures have poor results after unipolar hemiarthroplasty owing to increased demands on such a hip. We aimed to compare outcomes of unipolar versus bipolar uncemented hemiarthroplasty in elderly patients with intracapsular femoral neck fractures, and determine factors affecting outcomes.
MATERIALS AND METHODS
Between January 2001 and December 2005, 433 and 274 elderly patients with displaced intracapsular femoral neck fractures underwent uncemented unipolar (Austin Moore) hemiarthroplasty and uncemented bipolar hydroxyapatite-coated (Furlong, JRI, UK) hemiarthroplasty, respectively. Surgical options were based on the patient's general condition and pre-injury mobility status. In the respective groups, the mortality of 377 and 242 patients and the mobility of 270 and 217 patients were reviewed at the 4-month follow-up.
All patients were operated on through a modified lateral approach, and received antibiotics and venous thromboembolism prophylaxis (dalteparin). Postoperatively, full weight bearing was allowed with the help of physiotherapists as per standard protocols.
All patients were assessed by hip audit nurses preoperatively, postoperatively, and at the 4-month follow-up. Patient age, gender, residence, preoperative American Society of Anesthesiologists [ASA] score, surgical approach, use of antibiotics and venous thromboembolism prophylaxis, complications, preand post-operative mobility (in terms of a walking score based on the ability to walk and the use of aids), and mortality within 4 months were recorded.
Association between the type of hemiarthroplasty and possible case-mix factors was tested using Chi squared tests with Yates' correction or tests for linear trend. Multiple logistic regression analysis was used to test for differences in mortality between the unipolar and bipolar arthroplasty groups after adjusting for multiple factors using a forward stepwise procedure, and ordinal logistic regression was used in a similar way to identify independent prognostic factors for walking and pain scores at the 4-month follow-up.
RESULTS
Patients who underwent unipolar hemiarthroplasty were significantly older, less fit, and less mobile (p<0.001, Table 1 ). Those who underwent bipolar hemiarthroplasty achieved better outcomes for mortality and mobility (p<0.001, Table 1 ). This may be due to different case mix and hence selection bias.
Among patients who were able to walk unaided before injury, more of those having bipolar hemiarthroplasty were able to do so at month 4 than those having unipolar hemiarthroplasty (13% vs. 33%, p<0.001, Table 2 ). However, this may have been influenced by higher number of co-morbidities (ASA score) in the unipolar hemiarthroplasty group.
Mortality within 4 months was associated with age, male gender, and ASA score ( Table 3 ). After adjusting for these, patients treated with bipolar hemiarthroplasty nevertheless had lower mortality (Table 3) , but this may be due to the age-related effect. When patients were stratified according to age groups, mortality within 4 months was lower in patients having bipolar hemiarthroplasty (Table 4 ).
DISCUSSION
Hip fractures represent more than two thirds of all hospital days owing to fractures. 1 The choice of treatment and outcome assessment in very elderly patients is contentious, because of their limited life expectancy. This makes early satisfaction as important as long-term outcomes. 3 With an annual mortality of 30% and associated substantial impairment of independence and quality of life, the treatment goal for hip fractures is to return to pre-injury mobility status as early as possible. 1, 4 The surgical options for hip fractures include internal fixation, hemiarthroplasty, and total hip replacement. Hemiarthroplasty is considered the optimal treatment for elderly patients with displaced femoral neck fractures, [5] [6] [7] and produces satisfactory results. 5, 8 Nonetheless, for patients who are mobile, socially independent and fit, the treatment is controversial. Internal fixation has a high rate of nonunion and is inferior to hemiarthroplasty. 1, 5 According to the Norwegian Hip Fracture Register, patients treated with hemiarthroplasty had less pain and were more satisfied with the outcome than those treated with internal fixation. 6 Hemiarthroplasty using the Austin Moore prosthesis remains a popular choice. 9
Parameter
No. Bipolar prostheses enable reduction of acetabular wear and increase in prosthesis life and function. 10, 11 Compared to unipolar hemiarthroplasty, bipolar hemiarthroplasty confers better [10] [11] [12] [13] or similar 14 overall outcomes as well as better pain relief and function. 15 It is therefore recommended for active patients. 10, 13, 15 Although bipolar prostheses are more costly, they may be cost-effective given their effects on outcomes. 15 For patients aged 60 to 80 years with displaced femoral neck fractures, bipolar hemiarthroplasty was most commonly used, whereas for those aged ≥80 years, unipolar hemiarthroplasty was more popular. 1 There is no definite cut-off age for unipolar or bipolar hemiarthroplasty. Total hip replacement as a primary treatment has also been considered; its results are variable. 7, [16] [17] [18] [19] [20] The Scottish intercollegiate guidelines 2 and other studies recommend cemented hemiarthroplasty. 10, [21] [22] [23] Cemented bipolar hemiarthroplasty achieves good short-and long-term results. 10, 24 Uncemented hydroxyapatite-coated femoral stems also achieve good long-term prosthesis survival in total hip replacements. 8, [25] [26] [27] Uncemented hydroxyapatitecoated bipolar hemiarthroplasty also achieves good mid-term outcomes in elderly patients with femoral neck fractures. 25 Outcomes following cemented versus uncemented bipolar hemiarthroplasty are not significantly different (except for shorter operative time and less blood loss in the uncemented group). 28, 29 Postoperative mortality is high in elderly patients undergoing surgery for intracapsular femoral neck fractures. 25 In our study, patient mobility and mortality were therefore reviewed at the 4-month follow-up. Patients who were able to walk outside unaided or using one stick before injury were considered active and treated with uncemented bipolar hemiarthroplasty. They were fitter, more mobile and had less co-morbidities and expected to have superior results. Nonetheless, even after adjusting for the preoperative mobility and ASA score, results of bipolar hemiarthroplasty remained better than those of unipolar hemiarthroplasty. Active patients with more demands on their hips, usually have more problems after unipolar hemiarthroplasty in the form of hip pain, increased rate of dislocation, acetabular wear, and protrusio. 10, 15 In patients undergoing bipolar hemiarthroplasty, cardiac diseases, living in a nursing home, chronic pulmonary disease, previous myocardial infarction, pneumonia, high creatinine levels, long operating time, and male gender were associated with mortality at 6 months. 30 In our study, specific co-morbidities was not analysed, but the ASA score encompasses all these and is the important factor determining mortality. The posterior (as opposed to anterior) surgical approach was associated with increased mortality. 29 All our patients were operated on through the lateral approach with an anterior exposure.
Our study was limited by the lack of randomisation in treatment, leading to selection bias. Patients treated with bipolar hemiarthroplasty had an obvious better case mix. Total hip replacement was not considered as a treatment option owing to the protocol in our hospital. In our elderly patients with femoral neck fractures who were fit and physiologically young, uncemented bipolar hemiarthroplasty seemed to achieve better functional outcome.
